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[Title of invention] Fibre web of high moisture holding 
capacity and process for production thereof 

[Abstract] 

[Aims] To provide fibre web of paper, nonwoven fabric, etc, 
of high moisture holding capacity, specifically a soft web of 
high safety and superior handle, ideal for food, hygiene and 
household applications. 

[Constitution] The fibre web contains 1.0-300 wt% with 
respect to the fibre of at least one of salts, polyhydric 
alcohols and sugars with hygroscopic properties, or one of 
these and a water-retentive size. The chemicals are 
preferably foods or food additives. The aforesaid chemicals 



2 



1 4Jt>i=!^bb 



P. t)3 



web when the web is in tne w^ * Aforesaid 
the v eb after f^n, of the fibre 

cheraicals absorb and retain nature ro- **• ^.xr. ^ there y 
increasing the moisture content, enhancing *of tness 

- a veb resistant to the effect <^ 

handle, and real isxn* a « binder mutual 

aavbient humidity changes, tney M . K -rf-bris ' by 

entanglement of fibres and reduce generatxon of web dsbrxs by 

improving adhesion. 



2 



3 



Ql-DEC-20eQ 12: 13 ^^Pl_T£> 4 .Sr^sfob P.U4 



[scope of Claims] 

[Claim 1] Fibre web of high moisture holding capacity, 
characterised as containing 1.0-300 wt« with respect to 
the fibre web of at least one of salts, polyhydric 
alcohols and sugars with hygroscopic properties, or at 
least one of salts, polyhydric alcohols and sugars with 
hygroscopic properties and a water-retentive size. 

[Claim 2] The fibre web of high moisture holding 
capacity set down in Claim 1 characterised in that the 
salts, polyhydric alcohols and sugars with hygroscopic 
properties and water-retentive size ' are foods or food 
additives . 

[Claim 3) A process for production of the fibre web of 
high moisture holding capacity set down in Claim 1 or 
Claim 2 characterised in that the salts, polyhydric 
alcohols and sugars with hygroscopic properties and 
water-retentive size are incorporated during forming of 
the fibre web, in the wet state after formation of the 
fibre web and before drying. 

[Claim 4] A process for production of the fibre web of 
high moisture holding capacity set down in Claim 1 or 
Claim 2 characterised in that the salts,, polyhydric 
alcohols and sugars with hygroscopic properties and 
water-retentive size are impregnated in the fibre web 
after forming of the web. 

[Detailed Description of Invention) 
[0001] 

[Field of industrial utility] The invention relates to 
fibre web of paper, nonwoven fabric, etc, that has high 
moisture holding capacity, and to a process for the 
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production thereof; and in particular relates to soft 
fibre web of high safety and superior handle, with 
little generation of web debris, ideal for food, hygiene 
and household applications. 

(00023 

[Prior art] Softening agents are traditionally used in 
household papers such as tissue paper and toilet paper 
and in other fibre webs with the aim of imparting a soft 
feel. Apart from acting as a plasticiser for wet 
strength additives (chemicals preserving the strength of 
the paper when it is wet), the softening agent expresses 
the following effects. 

[0003) The softening agent has hydrophilic groups and 
lipophilic groups; the hydrophilic groups adsorb on the 
cellulose while the lipophilic groups orient facing 
outward. The cellulose fibre accordingly becomes 
enveloped by lipophilic groups, making it supple and 
smooth surfaced. At the same time, slip between 
cellulose fibres improves, reducing resistance and 
imparting smooth handle and suppleness. Moreover, 
hydrogen bonding of the fibres is blocked, promoting 
fibre slippage and imparting suppleness. 

[0004] The softening agent exerting such effects is 
either added mixed with the fibre web stock of the 
aforesaid tissue paper, etc, (hereinafter referred to as 
internal addition) or is added after formation of the 
web, in the wet state before drying, or is impregnated 
in the formed and dried web (hereinafter referred to as 
surface addition) . 

[0005] Heretofore known as the aforesaid softening 
agents are surfactants, wax emulsions (comprising a wax 
emulsified with surfactant, wherein the wax takes the 

4 
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role of the aforesaid lipophilic groups) and reactive 
softening agents (which react robustly with cellulose so 
that aliphatic hydrocarbon is oriented in a regular, 
arrangement around the fibres). In addition, silicone 
based softening agents have recently been developed (see 
Japan Patents Kokai No. 2-224626 and Kokai No, 3-900) to 
impart a soft, silky, flannel-like feel to tissue paper 
while also imparting high bulk. 

[0006] 

[Problems addressed by invention] Because they come 
into contact with foods, mucous membranes, skin, etc, a 
high degree of safety is required of fibre webs for 
food, hygiene and household applications. However, the 
aforementioned conventional softening agents are 
synthetic chemicals and their addition at high 
concentration raises questions of safety. 

[0007] . Again, as hereinbefore noted, the mechanism of 
action of conventional softening agents consists in 
adsorption of hydrophilic groups onto the cellulose, 
outward- facing orientation of lipophilic groups, and 
hindrance of hydrogen bonding between fibres; 
entanglement and bonding of fibres therefore diminishes 
and as a result, fibres are shed, increasing the "weo 
debris" of paper dust, fibre dust, etc Furthermore, 
water reoellency is acquired from the outward-oriented 
lipophilic groups, with the result that water absorption 
decreases and the absorbency inherently required in 
tissue paper and toilet paper is impaired. 

[0008] Because of the foregoing problems, the amount of 
conventional softening agent that can be added has been 
restricted, making it impossible to impart greater 
softness to fibre web for tissue paper, toilet paper, 
etc. 
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[0009] The invention aims to eliminate such problems 
and provide fibre web of paper, nonwoven fabric, etc, of 
high moisture holding capacity ideal for food, hygiene 
and household applications, wherein in addition to great 
safety, softness an.d superior handle, the fibre web also 
has moisture retentivity and gives little generation of 
web debris; and a process for the production thereof. 

[0010] 

[Means of solving the problems] To achieve the 
aforesaid aim, . the fibre web of the invention is 
characterised in that it. contains 1.0-3<D0 ; wt% with 
respect to the fibre web of at least one of salts, 
polyhydric alcohols and sugars with hygroscopic 
properties, or at least one of salts, polyhydric 
alcohols and sugars with hygroscopic properties and a 
water-retentive size, 

[0011] The fibre' web of the invention is also 
characterised in that the aforesaid salts, polyhydric 
alcohols and sugars with hygroscopic • properties and 
water-retentive size are foods or food additives... 

[0012] The fibre web of the invention is produced by a 
surface addition process characterised in that salts, 
polyhydric alcohols and sugars with hygroscopic 
properties and water-retentive size are incorporated 
during forming of. the fibre web in the wet state- before 
drying or the salts, polyhydric alcohols and sugars with 
hygroscopic properties and water-retentive . size are 
impregnated into the web after forming of the fibre web. 

[0013] The salts with hygroscopic properties 

incorporated in the .fibre web of the invention may be 
listed as including sodium chloride, calcium : chloride, 
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potassium pyrophosphate, sodium metaphosphate, potassium 
polyphosphate, and sodium polyphosphate- 

[0014] The polyhydric alcohols and', sugars, with 

hygroscopic properties . may be listed as including 
glycerol, D-sorbitol, maltitol, reduced maltose syrup, 
and reduced starch hydrolysate. 

[0015] The water-retentive sizes may be., listed as 
including sodium alginate, sodium polyacrylate, 
methylcellulose, alginic acid propylene glycol ester, 
sodium carboxymethyl cellulose (CMC) , calcium 
carboxymethyi cellulose, sodium carboxymethyl starch, 
sodium starch phosphate, casein and sodium caseinate. 

[0016) The aforesaid salts, polyhydric alcohols and 
sugars with hygroscopic properties and water-retentive 
sizes all have the effect of imparting or enhancing 
absorbency, softness and superior handle in the fibre 
web of the invention (and are accordingly in some 
instances referred. to collectively hereunder as "agents 
conferring absorbency, softness, etc, "), and it is 
desirable that at least one of the chemicals with 
hygroscopic properties is contained in the* fibre web of 
the invention. 

[0017] No benefit accrues if the content of the 
aforesaid agents imparting absorbency, softness, etc, in 
the web of the invention is too small; conversely, if 
the content is too high, the effect reaches saturation 
and becomes uneconomic; the content with respect to the 
web weight is therefore set at 1.0-300 wt% in the fibre 
web of the invention. In the particular case .where the 
handle of paper such as tissue paper is to be improved, 
handle does not improve if the addition is less than 1 
wt%, while if the addition is greater than 100 wt% the 
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moisture content becomes excessive, to the detriment of f 
use attributes; the addition to the fibre web of the \ 



if necessary, be incorporated in the fibre web of the 
invention to improve smoothness and handle. No .benefit 
accrues if the content of these oils is too low; 
conversely, handle deteriorates if the content is too 
great; it is therefore preferred to set the content at 
0.1-30 wt% with respect to the web weight in the fibre 
web of the invention. 

[0019] To ensure a uniform state of mixture of the oils 
with the aforesaid agents conferring absorbency, 
softness, etc, or other compounding agents hereinafter 
described, and to compensate for the decrease in water 
absorbency likely to arise owing to the incorporation of 
hydrophobic materials, suitable amounts of surfactants, 
including nonionic surfactants such as sucrose fatty 
acid esters, sorbitan fatty acid esters, glycerol fatty 
acid esters, polyoxyethylene lanolin alcohol ethers, 
polyoxyethylene alkyl ethers and polyoxyethylene fatty 
acid esters, and anionic surfactants such as fatty acid 
salts, alkylbenzenesulphonate .salts and polyoxyethylene 



invention is therefore preferably set at 1.0-100 wt% . j 

when the handle of nonwoven fabric is to be improved, I 

the problem at additions above 100 wt% does not arise j 

and the addition may therefore be set at 1.0-300 wt%. To | 

guarantee assured safety, it is preferred in the f 

invention to use agents conferring, absorbency, softness, S 

etc, that have been chosen from foods or food additives. ! 

i 

[0018] In addition to the aforesaid agents conferring I 

absorbency, softness, etc, hydrocarbons such as liquid I 

paraffin and squalene, vegetable oils such as olive oil, j 
camellia oil, castor oil and soybean oil, waxes such as 
beeswax, carnauba wax and lanolin, and higher alcohols 



i 
i 
\ 
i 

such as cetanol, stearyl alcohol and oleyl alcohol can, j 
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alkyl ether sulphate salts, can be incorporated, if 
necessary. 

[0020] In addition, anti-mould preservatives such as 
sorbic acid, potassium sorbate, dehydroacetic- acid, 
sodium dehydroace-tate, benzoic acid/, sodium-, be.nzoate, 
butyl p-hydroxybenzoate, isobutyl p-hydroxybe.nzoate, 
ethyl p-hydroxybenzoate, propyl p-hydroxybenzoate and 
isopropyl p-hydroxybenzoate, and also the aforementioned 
conventional softening agents, can be used, .incorporated 
in suitable amounts, in the fibre web of the invention. 

[0021] To produce the foregoing fibre web of the 
invention, a surface addition process is employed 
wherein the aforesaid agents conferring absorbency r 
softness, etc, are impregnated by spraying, etc, during 
forming of the fibre web, in the wet state after 
formation of the web and before drying, or the aforesaid 
agents conferring absorbency, softness, etc, are 
impregnated in the web after forming and drying of the 
fibre web. 

[0022] When surface addition is to be performed after 
drying, the required amount of a solution of the. agents 
conferring absorbency, softness, etc, may be. impregnated 
after forming of the fibre web (for example, on the 
finishing unit) by spraying the web, dipping the web in 
the solution, or printing, the web with a printing 
machine, etc. 

[0023] 

[Action and effect] The salts, polyhydric alcohols and 
sugars with hygroscopic properties or the-, water- 
retentive size have the effect of increasing the 
moisture contained by the fibre web of the invention. As 
a result, when the fibre web of the invention absorbs 

■ 9 : • 
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th. fibres and relaxes the 

moi sture, the moisture well. : the fU* oe t? 
parogen bonding between fibres a 10t , ricont 

eternal force. The »oxsture furth 1 ~ (£or . example 

ib-th B e Vibre web of the invention. 

10024 , in general. ^T^ITZ ^ance 
paper and nonwoven fabrxcs i l oac ity of .the .paper or 
— n the moisture absorbing -pacx.y ^ _ ^ 

nonwoven fabric and the >n concurren tly with 

when water-retentive size is properties in 

salts, alcohols or. sugars with evaporation 
the fibre web of the invention, the rat , g 
of moisture after moisture f^on fr- ^ 
.educed by the -ter-retentivity 

accordingly, ^"^■^.^^''tSLty; -change in 
involving large ^ J* ^Tnvenlion wherein 

wetness is slow in fibre web of ^ 
such size is additionally us and handle is 

effect of moisture in enhancing softness an 

sustained. 

«s»t- the aforementioned size is used 
l0 025] Moreover, when the improves owing to 

concurrently, adhesion between^ *™ * strength 
the adhesive action of the size, the 
of the web increases, generation 
diminishes and feel (sliminess) " improves . 



[0026] 

[Working Examples! 



H sample of use of paper as the = we - 

o£ the mention , r ff aT'inaiViaual agent 

T7 s^u"" f ( a S fixture of agents, were .uniform 



10 



11 



sprayed with * hand sprayer to effect £ ™* & 

sLes of a (two ply) sheet -of tissue ^^^^ 
wight 13.0 .»>»•, length .200. mm, * * 

(tradename »V,hite Tissue". Kouno S.eisM 

200) to give the • loadings indicated in Table 1 per 
tissue (26-0 g/^; herein equated with 100 wt%K and 
tissue uo.v g/ R0+ : 2 *c with a- fully automatic . 

then dried for 1 hour at 80±2 C with y . 

hygrostat- thermostat. The paper was left to ^ 
not less than 8 hours in a conditioning . box ; (humidity 
r 5± 5%) until . equilibrated, whereupon the « 
indicated in Table 4 were carried out «n the ^P£J£ 
results are shown together, in Table 4 as Working 
Examples 1 to 11. ; 

,0027! 2) Example of use of nonwoven f abricj _as ^ 
fibre web: Nonwoven fabric of metric weight .30 g/p 

tradename "Taixoh TC F# S03 V — ^^ntfot 
Co.) was cut into 200 mm ...160. mm pieces, the -agents of 
the invention conferring abso.rbency, softness, ^tc« 
shown in Table -2' (as a solution of an individual agen. 
or a solution of a mixture of agents) were , uniformly 
sprayed with a hand sprayer to effect . wetting of both 
sides to give the loadings indicated in Table 2 with 
respect to the nonwoven fabric (30.0. g/m»v herein 
equated with 100 wt%) . The' sample, dried and conditioned 
in the same way as for paper in 1) above, was then 

subjected to the- measurements indicated in Table 5. Th_ 

results are shown; together in Table 5 as Working 

Examples 12 and 13. 

[00281 3) instead of the. agents used in the ..invention 
CO confer . absorbency, softness, etc, - the j<*«^ 
indicated in Table 3 were sprayed as in 1) and .2) above 
to give the loadings indicated in Table 3, using as the- 
fibre web the :same paper or nonwoven fabric as , in D.and 
2). The samples dried and conditioned as in 1) and 2) 
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and Comparative Examples 3 * ^ g weca .carried 

examples . ■• 

'Jt** naber or nonvioVen fabric 
[0 029] For reference the er 

as in 1) and 2> above treated •« ^ 

exclusive of the J^^ffi "U^. 

denoted Blank 1 (p^r) an d £ ^ 

-:r r r^;sr"e in t^ed 

examples . 



[00303 
[Table 1] 
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[00311 
[Table 2] 




gl ycerol 

j j quid p araffin , — , 

*odiuiP. a lginate 

I ?0 iyoxyethylene lanolin 
alcohol ether 



^uci-ose. acid eater 



c^hinan fatt^ acid ester 
| r .hvdroy y'f— ^ ate ester, — 



10032] 
[Table 3] 




[.nr.rose f at^ =»^d ester 



Comparative. Exaiapl* No. 
(wt%_)_ 



• ; aro use d for the • cheiuicals in 
{00331 The following were used 

Tables 1, 2 and 3 - 

..potassium pyrophosphate .. S o rbtt ol-FP» 

Maltitol: Tokyo Kasei i>ogy 
(reagent)" 
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Glyc erol: Mh* ^ W Co. product « rood additive 

f Paraffin: Esso Petroleum .KK product 'Crystol 70- 
Ll quid paraffin. Esso chemi efa product 

Sodium alginate: KK Kibun 

"Ducalgin NSPM" ■ Daiic hi Kogyo 

Polyoxyethylene lanolin alcohol . ether 

ceiyaku Co. product "Lamigen ET-70." (HLB ; ,14) 

".™ fatt P y. acid ester: Daiichi Kogyo .SexyaKu Co. 

product "DK Ester F-140" (HLB 13) QeW *ku Co 

Lrbitan fatty acid ester: . Daiichi Kogyo Sexyaku 

Product "Solger ;5 .0V (HLB 4 7^ Chemical 

p-Hvdroxybenzoic acid ester. 

industries Co. product "tfeo-Mekkings" . 



[0034] 
tTable 4] 



water absorbency 
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[0035] 





moisture ■• 
absorption V(%> 


handle 


water absorbency * 
(sec) 


inoisture. retention, 
softness 


Working 
Example 12 


18-1 




- 1.3 


O 


13 


14.0 




1.4 


O 


Comparative 
Example 3 


. 9.5 


A 


60< 


X 


4 


8.3 


A 


2.2 


A 


Blank 2 


10.3 


x : 


• ' 2.0 


X 



[0036] The moisture absorption W(%) in Tables 4 and 5 
is the numerical value calculated from the following 
formula 1 with wl as the weight, of the * samplfe after 
drying for 1 hr at 80±2°C and w2 as. the weight of the 
sample after conditioning. 



[0037] 
[Formula 1] 



{(w2-wl)/wl} x 100 



[0038] To find the handle in' Tables 4 and '5, handle was 
compared by 5 ; panellists: . *a .score of ' 3' points was 
assigned for very good handle, 2 points for good handle, 
1 point for moderately good' handle, and 0 points for 
poor handle (wherein it was required that there should 
be several identically evaluated samples), the scores of 
the 5 panellists were aggregated, and a result of 12-15 
points was represented as- ©, 8-li points as. o, 4-7 
points as a and 0-3 points as x. Furthermore, to find 
the skin contact moisture retention and softness in 
Table 5, moisture retention and softness we^e . compared 
by 5 panellists by washing the hands with cold tap water 
and toilet soap, then drying the hands with thenonwoven 
fabric sample as though normally wiping the hands with a 
handkerchief, and repeating the operation . for each 
sample; a score of 2 points was assigned, for a good 
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evaluation, 1 point for moderately good evaluation, and ' j' 
0 points for a poor evaluation (wherein it was. required ; 

that there should be several identically evaluated J. 

1* 

samples); the scores of the 5 panellists were aggregated 

_ _ i' 

and a result of 7-10 points was represented as o, -3-6 I' 
points as A/ and 0-2 points as X. j 

[0039] The tensile strength in Table 4 is the result 

from measurement of the strength of the: paper in the ■ ! 
machine direction in ..accordance with the dry; tensile !. 
strength test. for tissue paper laid down in JIS S 3104, = 
The water absorbency in Tables 4 and 5 is the ;result of 
measurement in accordance with the water absorbency test' 

for tissue paper laid down in JIS S 3104. 1; 

[0040] The paper dust in Table 4 was measured .using the 
apparatus shown in Fig,l. Thus, paper 3 with a surface 
measuring W 0 100 x L 0 100 mm painted black was placed in 
the bottom of a box 1 (W 400 x L 350 * H 300 mm} with an 
opening 2 in the top; double-sided tape was affixed to 
the surface without leaving gaps so that paper dust 
could be adsorbed thereon, 3 sample tissues held by hand 
at the edge were inserted in the box 1 from the. opening 
2 and shaken directly (still held ' by hand "at the edge) 
to and fro 30 times within the box 1 and the amount of 
paper dust deposited onto the paper 3' was then compared' 
by visual inspection. A small amount of deposit was 
represented as o, a moderately large amount .as a, and a 

large amount as x. *" 

[0041] It will be seen from Tables 4 arid ' 5 that 
compared with the Comparative Examples that use 
conventional softening agents and the Blanks not given 
any treatment, the Working Examples of the fibre web of 
the invention have extremely good moisture absorption, 
handle, control of dust generation, and. moisture 

* «■ 
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retention and softness' in skin contact. 
[0042] 

(Benefit of invention] As hereinbefore described in 
detail, the fibre web of the invention uses" safe agents 
conferring absorbency, softness, etc, and can therefore 
contain the said agents at high concentration, enabling 
the web to have a softness and handle far . superior to 
conventional web of this kind. Even greater safety can 
be assured by using foods or food additives as the 
agents conferring absorbency, softness, etc, and highly 
superior web can be provided as humidity . control 
material for maintaining freshness in foods; or as 
hygiene requisites, for example. 

[0043] Again, since the agents conferring- absorbency/ 
softness, etc, used in the fibre web of the • invention 
impart neither lipophilicity nor water repellency, the 
web is capable of excellent water absorbency, 

[0044] In addition, if a water-retentive . size is. 
concurrently used as an agent conferring absorbency, 
softness, etc, the rate of evaporation of moisture after, 
moisture absorption decreases, and the excellent effect 
of moisture content can be sustained for long periods. 
Accordingly, fibre web little affected by changes in 
ambient humidity can be provided by concurrent use of 
such size consistent with the end use of the fibre web. 
The fibre web of the invention also affords tissue of 
moist feel that does not dry out from treatment of 
nonwoven fabric and dispenses with the need. for a closed 
container to prevent drying as with conventional wet. 
tissue. Moreover, the moisture retentive components can 
transfer to the skin, moistening the skin and imparting 
more outstanding handle and softness. 
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[0045] Furthermore/ the agents conferring absorbency, 
softness, etc, |used in the fibre web of the invention 
not only do not hinder mutual entanglement of fibres, 
but are also capable of vastly reducing generation of 
"web debris" . 

[Brief Description of Drawings] 

[Fig.l] Apparatus for observing the generation of web 
debris (paper dust), used- in a Working Example to 
demonstrate the • benefit .of the fibre web- of the 
invention, 

[Key to symbols] • . 

1 box 

2 opening 

3 paper with its surface painted black and double sided 
tape affixed leaving no gaps- 
Fig. 1 

1: box, 2: opening, 3: paper 
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